The study was carried out in Chovar village of Kritipur Municipality, Kathmandu to compare the soil organic carbon (SOC) of three main land use types namely forest, agricultural and barren land and to show how land use and management are among the most important determinants of SOC stock. Stratified random sampling method was used for collecting soil samples. Walkley and Black method was applied for measuring SOC. Land use and soil depth both affected SOC stock significantly. Forest soil had higher SOC stock (98 t ha -1 ) as compared to agricultural land with 36.6 t ha -1 and barren land with 83.6 t ha -1
Introduction
Carbon sequestration is the long term storage of carbon in oceans, soils, vegetation (especially forests), and geologic formations. Instead of being a carbon source, soils could be transformed into carbon sinks, absorbing carbon instead of emitting it. Soil carbon is an important part of terrestrial carbon pool and soils of the world are potentially viable sinks for atmospheric carbon Bajracharya et al. 1998) . Carbon sequestration in soils is a climate change-mitigating strategy, based on the assumption that movement, or flux, of carbon from the air to the soil can be increased while the release of carbon from the soil back to the atmosphere is decreased. This has potential to reduce atmospheric CO 2 , thereby slowing global warming and mitigating climate change. One possible mechanism for mitigating CO 2 emission is therefore its sequestration, or redistribution from air to soils, terrestrial biomass, geologic formations, and the oceans. Carbon sequestration can be appropriate from both an environmental and a socioeconomic point of view. The environmental perspective includes removal of CO 2 from the atmosphere, improvement of soil quality, and increase in biodiversity (Batjes & Sombroek 1997) . Therefore, soils play a major role in maintaining a balanced global carbon cycle.
Soil store 1.5 *10 18 g of organic carbon (C) globallyabout twice as much C as found in the atmosphere and three times the quantity contained in terrestrial vegetation (Schlesinger 1997) . Soil can be a source or a sink of atmospheric C depending upon land use and management. Land use and vegetation type influence soil erosion and C dynamics through its effect on SOC contents, CO 2 flux and dissolved organic carbon (DOC) leaching from soil (Bajracharaya et al. 1998) . Land management that exerts the least soil disturbance contributes to increased SOC accumulation, while intensive disturbance results in lower SOC and consequent soil degradation. Land use change from native ecosystem to cultivated ecosystem causes losses of soil carbon. Gradual conversion of forest and grassland to cropland has resulted in significant losses of soil carbon worldwide. These stocks are dynamic, depending upon various factors and processes operating in the systems, the most significant being land use, land use change, soil erosion and deforestation (IPCC 2000) .
Soil is deteriorating at an alarming rate in developing countries like Nepal due to land use changes (IPCC 2000) , lowering C sequestration. In this context, there is dire need to conduct researchs related to C pools and C sequestration (Metting et al. 1998 and Lal 2001 ) among different land uses. A considerable number of studies have been conducted in industrialised countries addressing these issues, however, comparatively few studies have been conducted in developing countries, especially South Asia. Therefore, this study aims to establish the base line information for carbon sequestration potential of soil. The finding of research gives the amount of carbon in soil and its contribution in carbon sequestration. The study aims to provide information on the distribution and status of SOC among different land uses.
Methodology

Study area
This work was carried out during February 2011 to July 2011 in Chovar village of Kirtipur municipality. It is located 8 km southwest of the capital city, Kathmandu. This area lies on top of a hill with an average elevation of 1342m above the mean sea level. The latitude is 27°39'27" N and longitude is 85°17'21" E. It has an area of 0.54 km 2 . It lies in subtropical region with characteristic monsoon rainfall and three distinct seasons: hot and dry summer (February to May), hot and moist rainy season (June to September) and cold and dry winter (October to January). Maximum temperature ranges from 30 o to 33 o C in summer and minimum temperature ranges from -3° to 0° C in winter. The whole area can be divided into three main land use type; pine forest along the east direction down slope, cultivated land uphill and barren rocky land south west with limestone composition. Soil in this area, in majority, is silty loam.
Data collection
Sampling design: The stratified random sampling was used, where the area was divided into different strata based on prior knowledge of land use types. Ten samples from each strata were collected from the major three land use types, namely forest, agricultural and barren land.
Soil sampling: For carbon stock, soil was dug at each sampling site to 60cm depth. Soil samples at different depths (0-20cm, 20-40cm and 40-60cm) were taken using a soil auger. For bulk density, samples were taken with the help of a core ring sampler of 427.6 cm 3 volume at 10cm, 30cm and 50cm depths. The fresh soil extracted by soil corer was bagged in plastic bags, sealed, labelled and transported to the laboratory for determining oven dry weight.
Organic matter in soil:
Organic matter content in the soil samples was measured using a Walkley-Black Wet Oxidation method described by Walkley and Black (1934) .
Data analysis Conversion factor for organic matter (%) to organic carbon (%):
Organic matter (%) converted into organic carbon (%) by using the formula below: Organic carbon (%) = 58 × Organic matter (%) 100 Soil organic carbon (SOC): Total soil organic carbon was calculated by using the formula given below (Pearson et al. 2007 ):
SOC (t/ha) = [(Organic carbon content %× soil bulk density (gm/cm 3 ) × thickness of horizon (cm)] ×100
Bulk density (BD): Soil BD was determined using core sampling method (Blake and Hartege 1986) . The oven dried (at 105°C temp) soil samples were used for moisture correction. The dried soils were sieved through a 2 mm sieve and weighed the weight of stones was recorded for stone correction. The following formula was used to calculate the bulk density using stone correction (Pearson et al. 2005) . Where, the coarse fragments were > 2mm. 
Bulk density of soil at different depths in different land uses
The top soil had low BD indicating that the soil was good for vegetation growth compared to other soil depths. The bulk density depends on several factors such as compaction, consolidation and amount of SOC present in the soil but is highly correlated to the organic carbon content (Morisada et al. 2004 , Liefeld et al. 2005 . This may be probably as a result of lower organic contents, less aggregation, fewer roots and other soil dwelling organisms and compaction caused by the weight of the overlying layers (Brady 1999) .
Soil organic carbon:
The soil organic carbon in forest depends upon the forest type, climate, moisture, temperature and types of soil. Organic matter in the study area was determined depth wise at every site. Depthwise SOC results are mentioned in Fig. 1 . A decreasing trend in soil organic carbon was seen, which ranged from 50 t ha -1 to 22 t ha -1 for the depth 0-20cm to 40-60cm. The trend was the same for agricultural and barren land, where SOC values decreased with increasing depths, and ranged from 21.6 t ha -1 to 6 t ha -1 and 33 t ha -1 to 22 t ha -1 respectively. This study also shows that SOC was high at top soil due to the presence of vegetation compared to other two soil depths which had no vegetation except roots of the vegetation. SOC is high when there is high amount of biomass present. But it is not only one factor that affects SOC sequestration. The value for SOC was lowest in agricultural land. The SOC followed the order as forest > barren land > agricultural land. The barren land showed higher SOC than agricultural land. As we could see agricultural land was highly disturbed with tillage farming and heavy uses of chemical fertilizers whereas the barren land was less disturbed with scruby vegetation. As conventional agricultural system can decrease soil organic carbon (Paustain et al. 1997 and Drinkwater et al. 1998) .
Correlation between SOC and BD: SOC is negatively correlated with bulk density. The present study favours this concept i.e. this study found perfect negative correlation between SOC and BD with different land use types. It was also true in all incremental depths except 40-60cm where the correlation was positive ( Table 2 ). The rocky nature of soil in study area could have brought such result. The study on the land use effect on soil carbon sequestration in Mardi watershed of Nepal reported the similar result of increasing trend of BD in deeper layer of the soil where SOC showed decreasing trend in such conditions (Shrestha 2002 (Fig. 2) . These are the amounts of CO 2 gas molecules sequestered by these land study areas from its surrounding atmosphere in the form of soil organic carbon. SOC values in terms of CO 2 equivalents help in understanding of SOC relation with CO 2 gas. This is the environmental perspective which includes the removal of CO 2 from the atmosphere, the improvement of soil quality, and the increase in biodiversity (Batjes & Sombroek 1997) . In order to understand soil C composition changes among three land-use sites in the study area, one assumption was that any differences in the measured properties were the result of land use effects. The maximum carbon stock was present in forest soil. The higher percent of soil organic carbon in forest may be due to dense canopy and higher input of litter which results in maximum storage of carbon stock. Organic matter has been lost from the cropland mainly through ploughing, which makes soil more likely to erode. Minimizing erosion is an important step to reversing the loss and building soil quality, which usually requires leaving residue on the surface or planting a cover crop. Some land use practices (such as lowtillage, legume based or manure application agriculture) can increase soil C storage.
